
*' &URFACE SCIENCE SPECTRA : : S S S  Elac t ronic   Cont r ibu tor ' s  Proof 
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A .  AUTHORS, INSTITUTIONS, OVERVIEW 

Sta tus :  Electronic  Submission  created by ECF v0.98c.l (beta) 

A- 1. TITLE: 
CuCO-3 by XPS 

A- 2 .  AUTHORS: 
-rs on f i l e .  

. A- 3 .  ABSTRACT: 

1/26/99; 18833238 Page 00 
Submission X99011 

X-ray photoemission  measurements of CuCO-3, are presented. XPS s t u d i e s  of Cu 
compounds i n  t h i s   l a b o r a t o r y  are motivated by t h e  need t o  i d e n t i f y   s p e c i e s  on 
chemically-etched  high temperature superconductor  surfaces (R.  P. Vasquez, M. 
C. Foote,  and B .  D. Hunt, J. Appl.  Phys.  66,  4866 (1989)) .  

A- 4 .  CORRESPONDING  AUTHOR: 

NAME: Richard P. Vasquez 
INSTITUTION: Jet propuls ion   Labora tory ,   Cal i forn ia   Ins t i tu te  Of Technology 
DEPARTMENT : No value  suppl ied 
ADDRESS : 4800 Oak Grove  Drive 

PHONE : 818-354-0359 
FAX: 818-393-4540 
E-MAIL : richard.vasquez@jpl.nasa.gov 

Pasadena, CA 91109 

A- 5 .  TECHNIQUE 
XPS 

A- 6 .  # OF DIGITALLY SUBMITTED SPECIMEN SPECTRA FOR S S S  PUBLICATION: 6 
# OF DIGITALLY SUBMITTED SPECIMEN SPECTRA FOR ELECTRONIC DATABASE ONLY: 0 
# OF DIGITALLY SUBMITTED CALIBRATION SPECTRA: 0 

TOTAL # OF DIGITALLY SUBMITTED SPECTRA (Should be sum of'abore): 6 

A- 7 .  PUBLISH AUGER DERIVATIVE SPECTRA: 
N/A 

A- 8 .  KEY WORDS: 
copper  carbonate;  copper compounds; photoemission; XPS 

A- 9 .  SPECTRA CATEGORY: 
comparison 

A-10.  REFERENCES: 
1. H. Se ide l ,  K .  Viswanathan, W. Johannes,  and H. Ehrhardt,  2.  Anorg. Chem. 410, 

138 (1974).  

mailto:richard.vasquez@jpl.nasa.gov
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A .  AUTHORS, INSTITUTIONS, OVERVIEW 

A- 11 ACKNowLEwI(ENTS t 
The  work descr ibed   in   th i s  paper was performed by the  Center for Space 
Microelectronics Technology,  Jet  Propulsion  Laboratory,  California  Institute 
of Technology and was sponsored by the  National  Aeronautics and Space 
Adminiatration,  Office of Space  Science. 
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B .  SPECIMEN DESCRIPTION (specimen 1 o f  1 )  

Specimen X: 1, S S S  Access ion # 

B- 1. HOST MTERIAL: 
copper  carbonate 

B- 2 .  CAS REGISTRY NUMBER: 
1184-64-1 

B- 3 .  MATERIAL DESIGNATION CODE AND ORGANIZATION: 

8- 4 .  HOST COMPOSITION: 
cuco-3 

B- 5 .  CHEMICAL NAME: 
carbonic  acid,   copper (2+)  salt  (1: l )  

B- 6 SPECIMEN MANUFACTURER/SUPPLIER: 
J.  T. Baker 

B- ’7. SPECIMEN FORM: 
powder’ 

B- 8 .  LOT NUMBER: 
ST-4163 
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Submission rf99011 

B- 9 .  STRUCTURAL FORMULA: 
monocl inic ,   a=0.6092 nm, b=0.4493 nm, c=0.703 nm, {beta}=101.34  {deg} ( R e f .  
1) 

B-10.  HOMOGENEITY: 
homogeneous 

B-11.  PHASE: 
Powder 

B-12.  CRYSTALLINITY: 
unknown c r y s t a l l i n i t y  

B-13 .  ELECTRICAL  CHARACTERISTICS: 
d i e l e c t r i c  

B-14 .  MATERIAL FAXILY: 
inorganic  compound 

B-15.  SPECIAL MATERIAL CLASSES: 
powder 
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Vasquez, "CuCO-3 by XPS" 

B .  SPECIMEN  DESCRIPTION (specimen 1 o f  1 )  

B- 16 .  

B-17. 

B-18. 

B-19. 

B-20 

B-2 1 

B-22. 

B-23. 

B-24. 

HISTORY AND SIGNIFICANCE: 

AS RECEIVED  CONDITION: 
reagent  grade  basic powder 

ANALYZED REGION: 
same as  host  material 

EX S I T U  PREPARATION AND MOUNTING: 
The specimen b o t t l e  was unsealed in  the  ultrahigh  purity  nitrogen atmosphere 
of a glove box which encloses the  load lock  area. The powder w a s  pressed  into 
99.95% In f o i l  and clipped to the  ample  holder.  

I N   S I T U  PREPARATION: 
none 

SPECIMEN TEMPERATURE DURING ANmYSIS: 
300 K 

MAXIMUM  CHAMBER PRESSURE DURING ANALYSIS: 
1x10-{-7) Pa 

PRE-ANALYSIS BEAM EXPOSURE: 
none 

CHARGE  CONTROL CONDITIONS AND PROCEDURES: 
90% transmitt ing  f ine mesh proximity  screen, flood gun set to  minimize peak 
widths and  asymmetry ( 2  e V ,  950 mA fi lament  current).  
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C .  OVERALL INSTRUMENT DESCRIPTION 

c- 1. 

c- 2 .  

c- 3 .  

c- 4 .  

c- 5 .  

C- 6 .  

c- 7 . '  

C- 8 .  

c- 9 .  

c- 10. 

c-11. 

c- 12. 

C- 13.  

SPECTROMETER  MANUFACTURER: 
Surface   Sc ience   Ins t ruments  

MANUFACTURER  MODEL #: 
ssx100-501 

ANALYIER TYPE: 
s p h e r i c a l  sector 

NON-STANDARD  ANALYSER OR LENS: 

N/A 

ACCEPTANCE  ANGLE FROM ANALYZER AXIS: 
0 degrees 

ANALYZER  NODE: 
cons tan t  pass energy 

INSTRUMENT  THROUGHPUT FUNCTION: 
1 

INSTRUMENT  THROUGHPUT FUNCTION COkWENT: 
N o  va lue   supp l i ed  

EXCITATION SOURCE LABEL: 
A 1  K a  (monochromated) 

EXCITATION SOURCE WINDOW  OR FILTER: 
Au-coated  Mylar 

DETECTOR DESCRIPTION: 
p o s i t i o n   s e n s i t i v e   d e t e c t o r  

NUM8ER OF DETECTOR ELEMENTS: 
128 

ION GUN MANUFACTURER AND MODEL: 

C-14.  SPUTTERING CURRENT MEASUREMENT METHOD: 

C-15.  ION GUN OPERATING PARAMETERS: 
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ENERGY ( I N  EV): No va lue   suppl ied  
CURRENT VALUE: No va lue   suppl ied  
CURRENT UNITS: No va lue   suppl ied  
SPUTTERING SPECIES: No va lue   suppl ied  
SPUTTERING CHARGE: No va lue   suppl ied  
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C .  OVERALL INSTRUMENT DESCRIPTION 

C-16.  ION GUN SPOT S I Z E  (NO=  TO SOURCE), uH: 

C-17.  ION GUN RASTER PARAMETERS (NO- TO SOURCE): 
RASTERED? N o  value supplied 
X-RASTER ( uM) : No value supplied 
Y-RASTER (UM): N o  value supplied 

. C-18 SPUTTERING C O m S t  

C-19.  ANGLES ( I N   D e g r e e s )  FOR THE SUBNISSION: 

EMISSION ANGLE : O  
INCIDENT ANGLE : 7 1  
SOURCE-TO-ANALYZER  ANGLE : 7 1  . 
SPECIMEN AZIMUTHAL  ANGLE : o  
SPUTTER SOURCE INCIDENT ANGLE : N o  value supplied 

, SPUTTER SOURCE  POLAR  ANGLE : N o  value supplied 
SPUTTER SOURCE  AZIMUTHAL  ANGLE : N o  value supplied 

C-20.  ANGULAR GEOMETRY  COMMENTS: 
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Vamquorr, "CuCO-3 by XP8" 

D .  CALIBRATION INFORMATION 

D- 1. CALIBRATION SUMMARY 
I D  PEAK  PEAK  PEAK SENS . CONCEN- 

L i n e  # TRANSITION ( n o t e )  ENERGY  WIDTH AMP FACTOR TRATION """"""""""~~"""""""~"""""""~""""""""""""""""~""- 
1 Au 4f-{7/2} 84.0+/-0.1 0.85 
2 cu 2P-{3/2) 932.5+/-0.1 1.1 

Peak   AS8 igPPlOntS:  

None on f i l e  

Peak  Comneatmr 

None on f i l e  

COMWENTS TO CALIBRATION 8-Y T A B L E 8  * 
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TO EDIT  THIS  LINE, CHOOSE  CONFIGURE I SITE  INFO 
V a 8 q u e 2 ,  "CuCO-3 by XPS" 

E .  VARIABLE INSTRUMENT PARAMETERS ( s e t  1 o f  3) 

E- 1 .  PARAXETER SET X: 
1 

E- 2 .  SOURCE  ENERGY: 
1486.6 ev 

E- 3 .  SOURCE STRENGTH VALUE AND UNITS: 
200 watts 

E- 4 .  SOURCE BEAM SIZE:  
x VALUE (uld): 1000 
Y VALUE (uta): 1000 

E- 5 .  SOURCE RASTER: 
No 

E- 6 .  SOURCE BEAN S I Z E  AT SPECIMEN SURFACE: 
X VALUE (a): 1743 
Y VALUE (ux): 1000 

E- 7 .  

E- 8 .  

E- 9 .  

E-10  

E-11. 

RASTER FR?iXB RATE 

ANALYZER RESOLUTION: 
1 . 5  e V  

ANALYZER CONSTANTS 
Pass Energy: 150 

ANALYZER WIDTHS 

WAS THE  ANALYZER  WIDTH  CONSTANT  WITH  ENERGY? No 
x VALUE (un) : 2000 
Y VALUE (uld) I 2000 
IF ENERGY DEPENDENT, MEASURED AT ( e V ) :  1000 

ANALYZER  ANGULAR  ACCEPTANCE  WIDTH 
WAS THE ANALYZER ANGUUR ACCEPTANCE  ANGLE  CONSTANT  WITH  ENERGY? Yes 
X ANGLE (degrees): 30 
Y ANGLE (degrees): 30 
I F  ENERGY DEPENDENT, MEASURED AT ( e V ) :  N/A 
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E .  VARIABLE INSTRUMENT PARAMETERS ( s e t  2 o f  3)  

E- 1. 

E- 2 .  

E- 3 .  

E- 4 .  

E- 5 .  

E- 6 .  

E- 7 .  

E- 8 .  

E- 9 .  

E-10 .  

E-11  

PARAMETER SET X: 
2 

SOURCE  ENERGY: 
1486.6 0v 

SOURCE S!l!RENGTH VALUE AND UNITS: 
5 0  watts 

SOURCE BEAM SIZE:  
X VALUE (a): 300 
Y  VALUE (a): 300 

SOURCE RASTER: 
N o  

SOURCE BEAM S I Z E  AT  SPECIMEN SURFACE: 
X VALUE (a): 5 2 3  
Y  VALUE (a): 300 

RASTER FRAME RATE 

ANALYZER RESOLUTION: 
0 . 2 5  e V  

ANALYZER  CONSTANTS 
Pass Energy: 2 5  

ANALYZER  WIDTHS 

WAS THE ANALYZER  WIDTH  CONSTANT  WITH  ENERGY? NO 
x VALUE (uw) : 2 0 0 0  
Y  VALUE ( l a ) :  2 0 0 0  
I F  ENERGY DEPENDENT, MEASURED AT ( e V ) :  1000 

ANALYZER  ANGULAR  ACCEPTANCE  WIDTH 
WAS THE ANALYZER A N G W  ACCEPTANCE ANGLE CONSTANT  WITH  ENERGY? Yes 
X ANGLE (degrees): 30 
Y ANGLE (degrees): 30 
I F  ENERGY DEPENDENT, MEASURED AT (ev): N/A 
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E .  VARIABLE INSTRUMENT PARAMETERS ( se t  3 o f  3)  

E- 1.  

E- 2 .  

E- 3 .  

E- 4 .  

5 
E- 5 .  

E- 6 .  

PARAMETER SET #: 
3 

SOURCE ENERGY: 
1486.6 0 V  

SOURCE  STRENGTH VALUE AND UNITS: 
100 watts 

SOURCE BEAM SIZE: 
X VALUE (a) t 600 
Y VALUE (a): 600 

SOURCE RASTER: 
N o  

SOURCE BEAM SIZE AT SPECIMEN SURFACE: 
X VALUE (a): 1046 

* Y VALUE (a) I 600 

E- 7 .  

E- 8 .  

E- 9 .  

E-10  

E-11  

RASTER FRAME RATE 

ANALYZER RESOLUTION: 
1 e V  

ANALYZER CONSTANTS 
Pass Energy: 100 

ANALYZER  WIDTHS 

WAS THE ANALYZER  WIDTH  CONSTANT  WITH  ENERGY? N o  
x v m U E  (a): 2000 
Y  VALUE (a) t 2000 
I F  ENERGY DEPENDENT, MEASURED AT (eV) :  1000 

1/26/99; 18:33:38 Page 01 
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ANALYZER  ANGULAR  ACCEPTANCE  WIDTH 
WAS THE ANALYZER A N G W  ACCEPTANCE  ANGLE  CONSTANT  WITH  ENERGY? Y e 8  
X ANGLE (degrees): 30 
Y ANGLE (degrees): 30 
IF  ENERGY DEPENDENT, MEASURED AT ( e V ) :  N/A 
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F .  SPECTRUN PARAMETERS (spectrum 1 o f  6 )  
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SPECTRUM X: 
1 

SUQGESTED PUBLICATION  STATUS  OF THIS SPECTRUM: 
P r i n t  i n  S S S  

SPECTRUM FILS NAME: 
cuco3-1 

IS THIS  A SPECIMEN OR CALIBRATION SPECTRUM? 
specimen 

PARAMETER SET X To USE: 
1 

DATE : 
2/10/89 

SPECIES LABELS: / F- 8 .  TRANSITION LABELS: 
survey 

SPECllRAL REGION COMMENT: 

ABSCISSA -EL: 
binding 

ABSCISSA VALUES (ev): 
STARTING VALUE: 1100 
INCREMENT  VALUE: -1.074 

ORDINATE LABEL: 
in tens i ty  

ORDINATE UNITS (ray be changed from original s u b m i s s i o n  -- please see the enclosed 
" D a t a b a s e  Proof N o t e s " ) :  
counts 

NUMBER OF DATA CHANNELS: 
1024 

NUMBER OF SCANS: 
1 

SIGNAL MODE: 
multichannel direct 

DETECTOR  WIDTH 
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TO EDIT  THIS LINE, CHOOSE  CONFIGURE I SITE  INFO 
V a s q u e r ,  "CuCO-3 by XPS" 

F .  SPECTRUM PARAMETERS ( spec t rum I o f  6 )  

F-18. TOTAL SIGNAL ACCUMULATION TIME (Seconds): 
480 

F-19. TOTAL ELAPSED TIME (Seconds): 
480 ' 

F-20. SIGNAL  INTENSITY CORRECTION: 
N o  

F-21. SIGNAL  INTENSITY CORRECTION COMMENT (If  YES to F-20) t 

F-22. SIGNAL NODULATION METHOD: 
none 

F-23. LOCK-IN PARAMETERS: 
PEAK-TO-PEAK AXPLITUDB: UNITS : 
MODULATION  FREQUENCY ( E l ) :  

. TIME CONSTANT OF LOCK-IN AMPLIFIER (Seconds): 

1/26/99; 18:33:38 Page 01 
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TO EDIT  THIS  LINE, CHOOSE CONFIGURE I SITS INFO 
V a s q u e z ,  "CuCO-3 by XPS" 

F .  SPECTRUM PARAMETERS (spectrum 2 o f  6 )  

F- 1. 

F- 2 .  

F- 3 .  

F- 4 .  

F- 5 .  

F- 6 .  

F- 7 .  

F- 9 .  

F - 1 0 .  

F - 1 1 .  

F - 1 2 .  

F - 1 3 .  

F - 1 4 .  

F -15 .  

F- 16.  

F-17 .  

SPECTRUN X :  
2 

SUQGESTED PUBLICATION  STATUS OF THIS SPECTRUM: 
P r i n t  i n  S S S  

SPECTRUM FILE NAME: 
cuco3-2 

IS THIS A  SPECIMEN OR CALIBRATION SPECTRUM? 
specimen 

PARAMETER SET X To USE: 
2 

DATE : 
2/10/89 

SPECIES LABELS: / F- 8 .  TRANSITION LABELS: 
cu 2P-<3/2) 

SPECTRAL REGION COMMENT: 

ABSCISSA LABEL: 
bind ing  

ABSCISSA VALUES ( e V ) :  
STARTING VALUE: 945 
INCREMENT  VALUE: -0 .156 

ORDINATE LAEEL: 
i n t e n s i t y  

1/26/99;  18:33:38 P a g e  01 
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ORDINATE UNITS (may bo changed f r o m  original submission -- please see the enclosed 
" D a t a b a s e   P r o o f   N o t e s " ) :  
coun t s  

NUMBER  OF  DATA  CHANNELS: 
128 

NUMBER OF SCANS: 
20 

SIGNAL MODE: 
mult ichannel  direct 

DETECTOR  WIDTH 
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TO EDIT  THIS  LINE, CHOOSE  CONFICWRE I SITE INFO 
V a s q u e s ,  "CuCO-3 by XPS" 

F .  SPECTRUM PARAMETERS (spectrum 2 o f  6 )  

F - 1 8 .  TOTAL SIGNAL ACCUMULATION TIME ( S e c o n d s ) :  
1200 

F-19. TOTAL ELAPSED  TIME (Seconds): 
1200 

F - 2 0 .  SIGNAL  INTENSITY CORRECTION: 
N o  

F - 2 1 .  SIGNAL  INTENSITY CORRECTION COMMENT ( I f  YES to F-20): 

F-22. SIGNAL NODULATION NETBODS 
none 

F-23 LOCK-IN PARAXETERS; 
PEAK-TO-PW AMPLITUDE: UNITS : 
NODULATION FREQUENCY ( H Z ) :  
TIME CONSTANT OF LOCK-IN AMPLIFIER (Seconds): 

1/26/99; 18133138 Page 01 
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F .  SPECTRUM  PARAMETERS ( spec t rum 3 o f  6 )  

F- 1 .  

F- 2 .  

F- 3 .  

F- 4 .  

F- 5 .  

F- 6 .  

F- 7 .  

F- 9 .  

F- 10. 

F - 1 1  

1-12. 

F-13 .  

F - 1 4 .  

F- 15. 

F-16 

F-17 

SPECTRUM X: 
3 

SUGGESTED PUBLICATION STATUS OF THIS SPECTRUM: 
P r i n t   i n  S S S  

SPECTRUM FILE NAME: 
cuco3-3 

IS THIS A  SPECIMEN OR CALIBRATION SPECTRUN? 
specimen 

PARAMETER SET # TO USE: 
2 

DATE : 
2/10/89 

SPECIES LABELS: / F- 8 .  TRANSITION LABELS: 
cu  2P 

SPECTRAL REGION COMMENT: 

ABSCISSA LABEL: 
b ind ing  

ABSCISSA VALUES ( e V ) :  
STARTING VALUE: 975 
INCREMENT  VALUE: -0.195 

ORDINATE LABEL: 
i n t e n s i t y  

ORDINATE UNITS (may be changed from original submission -- please see the enclosed 
" D a t a b a s e   P r o o f   N o t e s " ) :  
coun t s  

NUMBER OF DATA CHANNELS: 
256 

NUMBER OF SCANS: 
5 0  

SIGNAL MODE: 
m u l t i c h a n n e l   d i r e c t  

DETECTOR W I D T H  
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F .  SPECTRUM  PARAMETERS ( s p e c t r u m  3 o f  6 )  

F - 1 8 .  TOTAL SIGNAL ACCUMULliTION TIME (Soconds): 
6000 

F - 1 9 .  TOTAL -SED TINE (Seconds) : 
6000 

F-20.  SIGNAL  INTENSITY CORRECTION: 
No 

F-21,  SIGNAL  INTENSITY CORRECTION CoEQ(ENT (If  YES to F - 2 0 ) :  

F-22.  SIGNAL MODULATION METHOD: 
none 

F - 2 3 .  LOCK-IN PARA1(ETERS: 
PEAK-To-PEAK AMPLITUDE: UNITS : 
MODULATION FREQUENCY (HX):  
TINE CONSTANT  OF LOCK-IN AMPLIFIER (Seconds): 

1 / 2 6 / 9 9 ;  18:33:38 Page 011 
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F .  SPECTRUN PARAMETERS ( spec t rum 4 o f  6 )  

F- 1.  SPECTRUM #: 
4 

F- 2 .  SUGGESTED PUBLICATION  STATUS OF THIS SPECTRUM: 
P r i n t  i n  S S S  

F- 3 .  SPECTRUM FILE NAME: 
cuco3-4 

F- 4 .  IS THIS A  SPECIMEN OR CALIBRATION SPECTRUM? 
specimen 

F- 5. PARAMETER SET # TO USE: 
2 

F- 6 .  DATE: 
2/10/89 

F- 7 .  * SPECIES LABELS: / F- 8 .  TRANSITION LABELS: 
0 Is 

1/26/99; 18133138 P a g e  01' 
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F- 9 .  

F- 10. 

F-11 .  

F - 1 2 .  

F -13  

F- 14. 

F- 15. 

F-16 .  

F- 1 7 .  

SPECTRAL REGION COMMENT: 

ABSCISSA LABEL: 
binding 

ABSCISSA VALUES ( e V ) :  
STARTING VALUE: 537 
INCREMENT  VALUE: -0 .117  

ORDINATE LABEL: 
intens i ty  

ORDINATE UNITS (rap be changed f r o m  original nubmission -- please see the enclosed 
" D a t a b a s e   P r o o f   N o t e s " ) :  
counts 

NUMBER OF DATA CHANNELS: 
128 

NUMBER  OF SCANS: 
20 

SIGNAL MODE: 
multichannel direct 

DETECTOR WIDTH 
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F .  SPECTRUM  PARAMETERS ( s p e c t r u m  4 o f  6 )  

F - 1 8 .  TOTAL SIGNAL ACCU)(ULATION  TIME ( S e c o n d s ) :  
1200 

F - 1 9 .  TOTAL ELAPSED  TIME (Seconds) : 
1200 

F - 2 0 .  SIGNAL  INTENSITY CORRECTION: 
N o  

F - 2 1 .  SIGNAL  INTENSITY CORRECTION COXMENT (If  YES to F - 2 0 ) :  

F - 2 2 .  SIGNAL MODULATION METHOD: 
none 

F - 2 3 .  LOCK-IN PARAMETERS: 
PEAK-TO-PEAK AMPLITUDE: UNITS : 
MODUIJLTION  FREQUENCY ( H a ) :  

. TIME CONSTANT OF LOCK-IN AMPLIFIER ( S e c o n d s ) :  



SURFACE SCIENCE SPECTRA 1 :  S S S  E l o c t r o n i c   C o n t r i b u t o r ' s   P r o o f  
TO EDIT  THIS  LINE8 CHOOSE CONFIGURE I SITE INFO 
V . s ~ o ~ #  "CUCO-3 by 

F .  SPECTRUN PARAMETERS ( spec t rum 5 o f  6 )  

F- 1.  

F- 2 .  

F- 3 .  

F- 4 .  

F- 5 .  

F- 6 .  

F- 7 .  

F- 9 .  

F - 1 0 .  

F - 1 1 .  

F- 12. 

F - 1 3 .  

F - 1 4 .  

F -15 .  

F-16 

F-17 .  

SPECTRUM X: 
5 

SUGGESTED PUBLICATION STATUS OF =IS SPECTRUM: 
P r i n t   i n  S S S  

SPECTRUM FILE NAME: 
cuco3-5 

IS THIS A SPECINEN OR CALIBRATION SPECTRUM? 
specimen 

PARAMETER SET # TO USE: 
3 

DATE : 
2/10/89 

1/26/99' ,  18: 33r38 P a g e  01 
Submission X99011 

SPECIES LABELS: / F- 8 .  TRANSITION LABELS: 
cu LMM 

SPECTRAL REGION COMMENT: 

ABSCISSA LABEL: 
binding  

ABSCISSA VALUES ( e V ) :  
STARTING VALUE: 590 
INCREMENT  VALUE: -0.195 

ORDINATE LABEL: 
i n t e n s i t y  

ORDINATE UNITS (may be changed f r o m  original submission -- please see the enclosed 
" D a t a b a s e   P r o o f   N o t e s " ) :  
coun t s  

NUXBER OF DATA CHANNELS: 
256 

NUXBER OF SCANS: 
20 

SIGNAL MODE: 
mult ichannel  direct 

DETECTOR  WIDTH 



, .  
SURFACE SCIENCE SPECTRA I :  S S S  Electronic Contributor's Proof 
TO EDIT  THIS LINE, CHOOSE CONFIGURE I S I T E  INFO 
Vasquez, "CuCO-3 by XPS" 

F .  SPECTRUM PARAMETERS ( spec t rum 5 of 6 )  

F-18. TOTAL SIGNAL ACCUMULATION TIME (Seconds): 
2400 

F-19. TOTAL ELAPSED TIME (Seconds) : 
2400 

F-20. SIGNAL  INTENSITY CORRECTION: 
N o  

F-21. SIGNAL  INTENSITY CORRECTION COMMENT (If  YES to  1-20): 

F-22. SIGNAL MODULATION  XETHOD: 
none 

F-23 LOCK-IN P-RSI 
PEAK-TO-PEAK AMPLITUDE: UNITS : 
NODULATION  PREQUENCY ( H 2 ) :  

. TIME CONSTANT OF LOCK-IN AMPLIFIER (Seconds): 

1/26/99; 18:33:38 Page 02( 
Submission X99011 



.. . 

. .  
SURFACE SCIENCE SPECTRA : I  S S S  E l o c t r o n i c  Contributor's P r o o f  
TO EDIT  THIS  LINE, CHOOSE CONFIGURE I SITE INFO 
V a s q u e % ,  "CuCO-3 by XPS" 

F .  SPECTRUU  PARAMETERS ( s p e c t r u m  6 o f  6 )  

F- 1. 

F- 2 .  

F- 3 .  

F- 4 .  

F- 5 .  

I- 6 .  

F- 1 .  

F- 9 .  

F- 10. 

F - 1 1 .  

F - 1 2 .  

F - 1 3 .  

F - 1 4 .  

F-15. 

F - 1 6 .  

F-17 

SPECTRUM X: 
6 

SUWESTED  PUBLICATION STATUS OF THIS SPECTRUM: 
Database o n l y  

SPECTRUM FILE NAME: 
CuCO3-6 

IS THIS A SPECIMEN OR CALIBRATION SPECTRUM? 
specimen 

PARAb5ETER SET # TO USE: 
3 

DATE : 
2/10/89 

1/26/99; 18:33:38 P a g e  02 
Submission X99011  

SPECIES LABELS: / F- 8 .  TRANSITION LABELS: 
C 1s 

SPECTRAL REGION COblMENT: 

ABSCISSA LABEL: 
b ind ing  

ABSCISSA VALUF.S (ev): 
STARTING VALUE: 293 
INCREMENT  VALUE: -0 .117 

ORDINATE LABEL: 
i n t e n s i t y  

ORDINATE UNITS (may be changed from original submission -- please see the enclosed 
" D a t a b a s e   P r o o f   N o t e s " ) :  
count 8 

NUMBER  OF  DATA CHANNELS: 
128 

NUMBER  OF SCANS: 
10 

SIGNAL MODE: 
m u l t i c h a n n e l   d i r e c t  

DETECTOR  WIDTH 



SURFACE SCIENCE SPECTRA :: 888 E l e c t r o n i c  Contributor's P r o o f  

V a s q u e s ,  "CuCO-3 by XPS" 
TO EDIT THIS LINEl CHOOSE CONFIGURE I SITE INFO 

F .  SPECTRUN PARAMETERS ( spec t rum 6 o f  6 )  

F-18 .  TOTAL SIGNAL ACCUMULATION TIME ( S e c o n d s ) :  
600 

F - 1 9 .  TOTAL ELAPSED  TIME (Seconds) : 
600 

F-20.  SIGNAL  INTENSITY CORRECTION: 
N o  

F-21 .  SIGNAL  INTENSITY CORRECTION COMMENT ( I f  Y E S  to  F - 2 0 ) :  

F -22 .  SIGNAL MODULATION  XETHOD: 
! none 

F-23 =-IN PARAWETERS: 
PEAK-TO-PEAK AMPLITUDE: UNITS : 
MOD-TION ~ U E N C Y  (HZ):  

a TIME CONSTANT OF LOCK-XN ANPLIFIER (Seconds): 

1 / 2 6 / 9 9 ;   1 8 : 3 3 : 3 8   P a g e  0 2  
Submission X99011 

No P a r t  G records on f i l e  f o r   t h i s  Submission. 



SURFACE SCIENCE SPECTRA :: S S S  Eloctroaic Con 
TO EDIT  THIS LINE, CHOOSE  CONFIGURE I SITE INFO Submission X99011 
Vasquea, "CuCO-3 by XPS" 

H .  ANALYSIS METHODS 

E- 1. ENERGY SCALE CORRECTION: 
Corrected  binding  energies  are  referenced to t h e  C 1s a t  284.6 e V ,  resul t ing  
i n  a s h i f t   o f  +2.25 eV.  

H- 2 .  RECOMMENDED ENERGY-SCALE SHIFT: 
+2.25 e V  

H- 3.  INTENSITY SCALE CORRECTION: 
none 

B H- 4 .  PEAK SHAPE AND BACKGROUND  METHODS: 
n Shirley background subtraction is used  in  the least squares f i t t i n g .  Peak 

!! 
posi t ions  and widths are determined from least   squares   f i t t ing   us ing   the  
standard SSI software. The peak shape is f ixed  to a  mix of 80% Gaussian-20% 
Lorentzian  with an asymmetry parameter of 0 .  

H- 5 .  QUANTITATION WETHOD: 
S e n s i t i v i t y  factors are from the  standard SSI software. The peak pos i t ions  
and widths  are from the  least  squares fits of  the  high  resolution spectra, 
while   the peak areas are the  areas above t h e ' l i n e a r  background from the  survey 
spectrum. The composition w a s  calculated from the  standard SSI software. 



I .  SPECTRAL  FEATURES  DESCRIPTIONS 

I- 1. NAJOR ELEMENTS: 
cu, 0 ,  c 

I- 2 .  MINOR ELEMENTS: 
none 

I- 3 .  PEAK  AMPLITUDE METHOD: 
peak area 

I- 4 .  PEAK  ANPLITUDE  UNITS: 
counts 

I- 5 .  CONCENTRATION  UNITS: 
atomic percent 

I- 6 .  TABLE OF SPECTRAL FB&TtJRES: 

1/26/99;  18:33:38 Page 0 2  
Submission X99011 

I D  PEAK  PEAK . PEAK' SENS. ' CONCEN- 
Line # TRANSITION (note)  ENERGY W I D T H  AMP FACTOR  TRATION 
............................................. 

1 2 Cu 2p-{3/2} 934 .0   3 .8  
2  4 0 1 s  530.75   2 .7  
3  6 C I S  289 .1   2 .8  
4  6 C I S  284.6 ' 3 . 0  
5 1 Cu 2p-{3/2} 38081  9.748  14.1 
6  5 C U I , "  569.45 
7 1 Cu 2p-{3/2} 49517  9.748  27.07 
8 1 0 1 s  25798  2.494  55.12 
9 1 C I S  3343 1.000 17.81 

Peak Assignments: 

3 L carbonate 
4 .  advent it ious carbon 

Features  Table  Footnotes: 

None on f i l e  

COMMENTS TO TABLE OF SPECTRAL FEATURES: 



SURFACE  SCIENCE SPECTRA 1 :  S S S  Electronic  Contributor's  Proof 
TO EDIT THIS LINE, CHOOSE CONFIGURE I SITE INFO 
Vasquoz, "CuCO-3 by XPS" 

1/26/99;  18:33:38 Page 02 
Submission X99011 

J .  PUBLICATION  OPTIONS 

Tablo of Publication  Options 

Spect.  Transition(.) Author s Print i n  S S S /  Specimen/ 
ID X (as  entorod on P a r t  F)  Fi lo  N u e  Databaso only Calibration 

1. survey cuco3-1 Print i n  S S S  specimen 
2. Cu 2p-{3/2} cuco3-2 Print  i n  S S S  specimen 

"_"""""""""~~-~_"""~""""""-..-~""_-_~""""""-~"""""-~""""- 

3.  cu 2p cuco3-3 Pr in t  i n  S S S  specimen 
' 4. 0 1s cuco3-4 P r i n t   i n  S S S  specimen 

5 .  cu LMM cuco3-5 Print i n  S S S  specimen 
6.  C 1s cuco3-6 Database only specimen 

Comments for tho Editors: 
I 1  Error. Key not found for t a b l e  d\submitI 

Checklist  - A complete submission must include  the  following: 

( X ) Completed ECF entry,  extracted to  z i p  f i l e  on d i ske t te  by  choosing  Tools I 
Submit to  S S S  from the  ECF menu, PLUS .3 copies  of the  printed ECF proof. 

( X ) Hard copies   of  a l l  spectra ( 3  copies),  annotated  with any special  requests,  
and with  peaks  labeled  precisely as you wish them to  appear in  publication. 

( X ) Digi t ized raw data on  magnetic disk.  

Reviewer Recommendations: 
1 1  Error. Key not found for table  d\submitl 
1 1  Error. Key not found for tab le  d\submitI 
I 1  Error. Key not found for table  d\submitl 

Digit ized  data  disk medium (e.g.   high-density 3.5" floppy): 
1 1  Error. Key not found for tab le  d\submit! 

Data FormaO (e .g .  PHI: .DIF f i l e s ) :  
, 1 1  Error. Key not found for tab le  d\submitI 

Data Files Source (e.g. MS-DOS, HP BASIC): 
1 1  Error. Key not found for tab le  d\submitI 

***** END, S S S  ELECTRONIC  CONTRIBUTOR'S PROOF ***** 



SURFACE  COMPOSITION TABLE ' 

CuCO3 pressed i n t o  In 
CUC03~"I 

Corr 'd  Flood Delta Sens 4t of eV/ 
RF RF Fac-~c~ns. pres R f i J p a  i vo A t  om x 

C I S  288.34  0 .0   -3 .74  1 .000 1 137.5 "" 3s9111 17.8' 
0 l e   530 .40   0 .0   1 .60   2 .494  137*s a i 3 7  Q3 1111390 55.  
cu2p3  934.46 0 . 0   - 3 . 4 6  9 .748  1 137.5 545696 z7* 
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